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Objective: Splanchnic arterial occlusive disease is rare in childhood. The purpose of this study was to review the clinical
relevance and operative treatment of these lesions in a unique experience from a single institution.
Methods: Seventeen children (11 boys and 6 girls) from 2 years to 17 years in age with critical narrowings of the celiac
artery (CA) and superior mesenteric artery (SMA) underwent treatment at the University of Michigan from 1974 to
2000. Etiologic factors included embryologic fusion abnormalities of the fetal aortae during formation of the splanchnic
arteries (n  15), inflammatory aortoarteritis (n  1), and radiation-induced arterial fibrosis (n  1). Individual lesions
included CA occlusions (n  6) and stenoses (n  7), SMA occlusions (n  3) and stenoses (n  11), and inferior
mesenteric artery stenosis (n 1). Fourteen children had abdominal aortic coarctations, and 15 had renal artery stenoses.
Two patients had postprandial abdominal discomfort and food aversion, consistent with intestinal angina. Small stature
affected five others, perhaps attributable to severe renovascular hypertension and failure to thrive. Ten children
underwent intestinal revascularization, at the time of an aortoplasty or thoracoabdominal bypass for aortic coarctation
(n 7) or at the time of renal artery revascularization (n 8). Primary splanchnic revascularization procedures included
SMA-aortic implantation (n 3), aorto-SMA and CA bypass with an internal iliac artery graft (n 3) or a saphenous vein
graft (n 1), CA-aortic implantation at a stenotic SMA origin (n 2), and CA and SMA intimectomy (n 1). Secondary
operations included SMA-aortic implantation (n  2).
Results: All 10 children who underwent splanchnic revascularization have thrived, gained weight, and are free of
abdominal pain, with follow-up periods averaging 9 years. No intestinal ischemic manifestations occurred in the seven
children who did not undergo operation.
Conclusion: Pediatric splanchnic arterial occlusive disease is a rare illness appropriately treated with operation in properly
selected children. (J Vasc Surg 2002;35:860-7.)
Splanchnic arterial occlusive lesions are rare in pediatric-
aged patients and are even a rarer cause of clinically relevant
intestinal ischemia. These stenotic narrowings usually affect
the origins of the celiac and superior mesenteric arteries,
being recognized most frequently during arteriographic
studies for suspected renal artery disease causing renovas-
cular hypertension.1,2
A review of a unique experience with children with
splanchnic arterial occlusive disease provided an opportu-
nity to assess the clinical importance of these lesions, in-
cluding their cause, associated vascular pathology, and
technical details of arterial reconstructions when deemed
appropriate. Although somewhat anecdotal, this study rep-
resents the largest known experience with this rare disease
of childhood.
SUBJECTS AND RESULTS
Seventeen children (11 boys and 6 girls) with critical
narrowings of the celiac artery (CA), superior mesenteric
artery (SMA), or both, were encountered from 1974 to
2000 at the University of Michigan (Tables I and II). In
addition to the aforementioned patients, a single patient
also had inferior mesenteric artery (IMA) stenosis. Stenotic
disease 75% defined critical narrowing, with lesser de-
grees of stenoses considered unlikely to be functionally
important. All patients had detailed arteriographic assess-
ments of the splanchnic, renal, and aortic circulations,
performed in each instance to evaluate suspicion of reno-
vascular hypertension (Fig 1). Renal artery stenoses affected
15 patients, and abdominal aortic coarctations were present
in 14 patients, with all of the series’ children having one or
both of these obstructive processes causing altered renal
blood flow and renovascular hypertension. Splanchnic ar-
terial disease without either renal artery stenosis or aortic
narrowing was not observed. The study was approved by
the University of Michigan Institutional Review Board for
Human Subjects (2000-0837).
Etiology. Fifteen patients had CA or SMA narrowings
considered developmental in cause. The lesions were all
ostial in location and rarely exceeded 2 to 3 mm in length.
The narrowings were true hypoplastic vessels, with an ex-
ternal hour-glass appearance without evidence of periarte-
rial fibrosis. Two vessel specimens available for study re-
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vealed fragmented media, discontinuous internal elastic
lamina with intimal fibroplasia, and irregular accumulations
of perimedial elastic tissue. Splanchnic arterial involvement
of developmental disease included CA occlusions (n  5)
or stenoses (n 7) and SMA occlusions (n 2) or stenoses
(n  10). One other child had both a CA and SMA
Table I. Pediatric splanchnic arterial occlusive disease: Operative cases
Age (y),
gender
Splanchnic
arterial disease
Splanchnic arterial
operation Aortic disease; operation Renal artery operation Comment
3, Male CA stenosis, SMA
stenosis
SMA-Ao
implantation
(primary
operation)
Ao coarctation; aortoplasty RRA-Ao implantation,
LRA-Ao
implantation
Symptomatic intestinal
ischemia developed as
SMA stenosis
progressed over 2-year
time period, which was
treated with initial
SMA-Ao implantation;
subsequent stenosis of
previous
revascularization
resulted in reoperation
with SMA-Ao
reimplantation 6 years
later.
Neurofibromatosis.
SMA restenosis SMA-Ao
reimplantation
(reoperation)
5, Male CA occlusion,
SMA stenosis
Ao-SMA bypass
with IIA
(primary
operation)
Ao coarctation; aortoplasty RRA-Ao implantation,
L Nx
Stenosis of Ao-SMA
bypass resulted in
symptomatic intestinal
ischemia and led to
reoperation 1 year later
with SMA-Ao
implantation.
SMA restenosis SMA-Ao
implantation
(reoperation)
5, Female CA stenosis,
SMA stenosis
Ao-SMA bypass
with IIA, CA
implantation
onto IIA bypass
Ao coarctation; TA bypass RRA-Ao implantation,
LRA-Ao
implantation
–
6, Male CA stenosis,
SMA stenosis
CA intimectomy,
SMA
intimectomy
Ao coarctation; aortoplasty RRA-Ao implantation,
LRA-Ao
implantation
–
8, Male CA occlusion,
SMA stenosis
SMA-Ao
implantation
Ao coarctation; aortoplasty – –
11, Male SMA stenosis Ao-SMA bypass
with IIA
– LRA-implantation
onto IIA bypass
Prior RNx for Wilms’
tumor elsewhere;
radiation-induced
arterial fibrosis.
12, Female CA stenosis,
SMA stenosis
CA implantation
onto SMA-Ao
origin
Ao coarctation; aortoplasty RRA-Ao implantation,
LRA-Ao
implantation
–
14, Female CA stenosis Ao-CA bypass
with VG
Ao coarctation; TA bypass TA bypass-RRA VG
bypass (plication of
aneurysmal VG
bypass 10 years
later)
–
16, Male CA stenosis,
SMA stenosis
CA implantation
onto SMA-Ao
origin
– RNx after failed
accessory RRA
implantation to
RRA
–
17, Male CA occlusion,
SMA stenosis
SMA-Ao
implantation
Ao coarctation; TA bypass LRA-implantation
onto SMA
Prior RNx elsewhere;
neurofibromatosis.
Ao, aorta; IIA, internal iliac artery; VG, vein graft; TA, thoracoabdominal; RRA and LRA, right and left renal artery; Nx, nephrectomy. Age refers to time of
diagnosis and treatment of splanchnic arterial disease, not aortic or renal artery disease.
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occlusion and an IMA stenosis, thought to be the result of
inflammatory aortoarteritis. The series’ remaining child had
an apparent radiation-induced SMA narrowing subsequent
to earlier treatment of a Wilms’ tumor.
Symptoms and growth patterns. Two patients had
clinical manifestations of intestinal ischemia (Table I).
Treatment of the aortic and renal artery disease has been
noted in an earlier publication.2 The first child had under-
gone an initial renal artery reconstruction when 10-
months-old followed by reconstruction of the contralateral
renal artery at age 5 years. Between these operations, at age
3 years, it became apparent that as the patient grew, the
origins of the CA and SMA did not, and postprandial pain
developed characteristic of intestinal angina. Physical stat-
ure placed the patient in the lower 5th percentile for weight
and height in his age group. The patient underwent an
aortic implantation of SMA with resolution of clinical
symptoms. Six years later, the patient had recurrence of
Table II. Pediatric splanchnic arterial occlusive disease: Nonoperative cases
Age (years),
gender Splanchnic arterial disease
Aortic disease;
operation Renal artery operation Comment
2, Male SMA stenosis Ao coarctation;
TA bypass
– Prior R Nx elsewhere
7, Male CA occlusion, SMA occlusion – LRA-Ao implantation –
8, Female CA occlusion Ao coarctation RRA-Ao implantation –
9, Female CA stenosis Ao coarctation;
TA bypass
– –
12, Female SMA stenosis Ao coarctation;
TA bypass
RRA-Ao VG bypass Prior L Nx elsewhere
15, Male CA occlusion, SMA occlusion,
IMA stenosis
Ao coarctation;
TA bypass
RRA-Ao VG bypass, LRA-Ao
IIA bypass
Probable inflammatory aortoarteritis
17, Male SMA occlusion Ao coarctation;
TA bypass
RRA-Ao VG bypass, LRA-Ao
VG bypass, with segmental
LRA implantation to LRA
at reoperation (8 years
later)
–
Ao, Aorta; TA, thoracoabdominal; LRA and RRA, left and right renal artery; VG, vein graft; IIA, internal iliac artery; Nx, nephrectomy; R, right; L, left.
Fig 1. Arteriographic documentation of splanchnic arterial occlusive disease. A, Lateral aortogram in 16-year-old boy
shows severe ostial narrowings of CA and SMA. B, Anterior-posterior aortogram with evidence of large central
mesocolic artery collateral in 7-year-old boy with occluded CA and SMA.
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postprandial pain and underwent reimplantation of the
SMA at a lower site on the aorta. During the subsequent 6
years, the patient has been asymptomatic and has grown,
presently with weight and height in the 60th percentile for
his age. Postprandial abdominal pain consistent with intes-
tinal angina developed in the second child 1 year after a
prophylactic internal iliac artery bypass from the aorta to
the SMA, performed at the time of treatment for renovas-
cular hypertension and an abdominal aortic coarctation. A
severe stenosis of the internal iliac artery graft was docu-
mented, and the patient subsequently underwent SMA
implantation into the aorta. During the ensuing 8 years, the
patient has had no intestinal angina symptoms and has
grown to a weight exceeding the 95th percentile for his age.
Five other patients were of small stature, below the 25th
percentile, but they had no manifestations of intestinal
angina.
Patients who underwent splanchnic arterial recon-
structions. Operative intervention for CA or SMA disease
was undertaken in 10 of this series’ children, including the
two aforenoted patients who were symptomatic. Eight
patients underwent splanchnic arterial reconstruction as a
prophylactic procedure during performance of surgical re-
constructions for renovascular hypertension or aortic co-
arctation. Intestinal ischemia has not occurred among these
10 patients who underwent operation or among the seven
children without splanchnic revascularization, with a mean
follow-up period of 9 years.
The primary procedures undertaken initially included
SMA-aortic implantations (n  3), aorto-SMA and CA
bypasses with internal iliac artery grafts (n  3) or saphe-
nous vein graft (n 1), CA-aortic implantations at stenotic
SMA origin (n 2), or CA and SMA intimectomy (n 1).
Secondary procedures, as previously noted, included SMA-
aortic implantations (n  2).
Individual operative interventions were dictated by the
anatomic character of the splanchnic arterial disease and the
need for concomitant reconstructions of the aorta and renal
arteries. The most common splanchnic reconstruction, CA
or SMA implantation onto the aorta, followed transection
of the vessel beyond its stenotic segment, with incisions on
both lateral sides so as to create a generous anastomotic
patch orifice with distraction of the superior and inferior
flaps. The CA implantations were all in the suprarenal aorta,
with the exception of two instances where the spatulated
CA was reimplanted as a patch over the stenotic origin of
the SMA. The SMA was implanted into the suprarenal aorta
twice and below the renal arteries twice (Fig 2). Spatulation
of the SMA was undertaken in a manner similar to that of
the CA. Anastomoses were performed with fine monofila-
ment cardiovascular sutures placed in an interrupted man-
ner.
Bypass procedures involved the preferential use of an
excised segment of the internal iliac artery, with spatulation
of its distal branches to create a generous orifice for the
aortic anastomosis. The distal graft and SMA artery were
each incised on opposite sides so as to allow for creation of
an ovoid distal anastomosis. These anastomoses usually
were constructed with interrupted sutures. The series’ sole
saphenous vein aortorenal bypass was performed early in
the reported experience before aneurysmal changes of these
conduits in children were recognized.3 SMA and CA in-
timectomy was performed in one patient with an unusual
presentation of excessive amorphous fibrous tissue local-
ized to the vessels’ origins.
Operative exposure depends on the coexisting aortic
pathology needing treatment. A supraceliac origin of an
aortoplasty (Fig 3) or a thoracoabdominal bypass (Fig 4)
from above the diaphragm usually necessitates a thoraco-
abdominal incision. Less extensive procedures are under-
taken through a transverse supraumbilical incision with
medial visceral rotation from left to right and retroperito-
neal exposure of the aorta from the diaphragmatic hiatus to
its bifurcation. The origins of the CA and SMA are easily
dissected about their circumference, and decisions regard-
ing their implantation or bypass are usually made during
surgery. Care must be taken on retracting the left colon so
as not to compromise retrograde blood flow through exist-
ing mesocolic collaterals arising from the IMA that provide
critical blood flow to foregut and midgut structures
Patients who did not undergo splanchnic arterial
reconstructions. Among the seven children who did not
undergo splanchnic arterial reconstructions, five had CA
and SMA narrowings similar to those in the operated
group, but none were considered candidates for splanchnic
arterial reconstructions because treatment of their aortic
disease entailed a more distant thoracoabdominal bypass
rather than an aortoplasty in juxtaposition to these vessels.
Treatment of these stenotic lesions seemed inappropriate
given the magnitude of extending an already complex
operation to include a separate surgical field involving the
CA and SMA regions. A sixth child had no surgical therapy
directed at the aortic coarctation, and the seventh child had
no aortic disease. These two children would have needed
extensive dissection about the CA and SMA regions unre-
lated to their renal artery reconstructions, which were the
prime reasons for their undergoing operation. Prophylactic
revascularization of the splanchnic arteries in these cases
seemed unwise, although this experience did not define
rigid nonoperative guidelines.
All patients had thorough preoperative arteriographic
studies that facilitated planning the technical details of their
surgical procedures. Although aortic and renal artery pa-
thology may be well shown with anterior-posterior aortog-
raphy, lateral views of the aorta and visceral branches are
necessary to document splanchnic disease at the origin of
these vessels (Fig 1). Furthermore, all patients who under-
went operation had early postoperative arteriographic stud-
ies to ensure the adequacy of the arterial reconstructions
(Fig 2). Clinical follow-up examination has been continu-
ous for all 17 patients.
DISCUSSION
Splanchnic arterial occlusive disease in children has not
been a designated topic of prior reports. The disease is a rare
pathologic entity and an even rarer cause of intestinal
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ischemic symptoms. Most prior diagnoses have resulted
from arteriographic studies of patients with aortic coarcta-
tions or renal artery disease. In two earlier publications
from the authors’ institution, splanchnic arterial occlusive
lesions were encountered in 22% of patients with abdomi-
nal aortic coarctations or hypoplasia4 and in 18% of patients
with renal artery stenotic disease.2
The cause of developmental lesions appears related to
certain poorly understood embryonic events that may be
genetically predetermined or may occur as a result of a viral
insult to the evolving vasculature. Anything altering the
transition of fetal mesenchymal cells to vascular smooth
muscle or altering its eventual organization and growth
may cause aortic, renal, or splanchnic arterial narrowings. A
number of important tissue changes occur in close tempo-
ral proximity during fetal development, including fusion of
the two dorsal aortae into one aortic channel, disappear-
ance of multiple metanephric vessels resulting in single
renal arteries in 65% to 75% of individuals, and reorganiza-
tion of the ventral segmental vessels associated with the
cephalic roots of the vitelline arteries that form the CA and
SMA. Given the common observation of coexisting nar-
rowings affecting the aorta, splanchnic, and renal arteries, a
single contributing pathologic process likely affects most of
these children.
The primary abnormality underlying the splanchnic
arterial narrowings may reside in aortic development. Un-
equal fusion of the dorsal aortae or their failure to fuse, and
obliteration of one of these two rudimentary vessels, may
cause certain abdominal aortic coarctations. The inordi-
nately high percentage of children with multiple renal
arteries may be because the polar vessels persist when a
central metanephric artery loses its hemodynamic advan-
tage to persist. This may result from flow disturbances as a
result of the underlying aortic coarctation. These renal
arteries, because of a subsequent failure to grow at their
aortic origins, develop ostial narrowings. This same phe-
nomenon is considered likely to be a cause of CA and SMA
ostial stenoses.
Certain cytocidal viruses, such as rubella, may impair
aortic growth and initiate a chain of events resulting in
splanchnic arterial occlusive disease.5-7 However, no clear
history of an early gestational infection was noted by the
mothers of this report’s children. A second potential cause
of splanchnic arterial narrowings, like those affecting the
renal arteries, may relate to mesenchymal-smooth muscle
abnormalities associated with neurofibromatosis.4,8 Neu-
rofibromatosis in this series affected 12% of the children.
Whatever the mechanisms, faulty growth patterns are a
common feature of splanchnic arterial occlusive disease.
Minimal CA and SMA narrowings at a young age have been
documented to progress as the child grows older. The
vessel appears not to become intrinsically narrower but to
simply remain the same size as the aorta and more distal
splanchnic artery become larger. Thus, it becomes propor-
tionately narrower until it eventually evolves into a critical
stenosis. This entire process suggests a major growth arrest
of the aortic origins of these arteries.
Fig 2. A, Preoperative aortogram in 13-year-old boy with CA
occlusion and severe ostial stenosis of SMA. B, Postoperative
documentation of widely patent SMA implanted onto anterior
aorta.
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The operative treatment of pediatric splanchnic arterial
occlusive disease has been mentioned in passing in earlier
publications from the authors and other investiga-
tors.1,2,4,9-14 A mandate to reconstruct these vessels applies
only to symptomatic cases. Currently, a relative indication
to reconstruct the CA or SMA exists when performance of
an operative procedure, such as patch aortoplasty or renal
revascularization, would potentially place these splanchnic
arteries at risk of occlusion. In these circumstances, the
proximity of the origins of the CA and SMA to an aorto-
plasty or renal artery reconstruction may justify prophylac-
tic revascularization, which was the case in certain of this
series’ children (Table I). When the aortic reconstruction
was distant from the CA or SMA, such as with thoracoab-
dominal bypass, a concomitant splanchnic revascularization
was uncommon (Table II).
The technical performance of these operations is often
challenging and requires careful planning, especially re-
garding the sequence of multiple vessel reconstructions. In
general, if an aortoplasty or thoracoabdominal bypass is
Fig 3. Complex splanchnic artery, aortic, and renal artery reconstruction in 12-year-old girl. 1, CA stenosis; 2, SMA
stenosis; 3, interrenal midabdominal aortic coarctation; 4 and 5, right and left renal artery stenoses; 6, CA implanted
onto stenotic SMA origin; 7, widely patent SMA; 8, polytetrafluoroethylene patch aortoplasty; 9 and 10, bilateral
implantation of renal arteries onto aorta.
Fig 4. Complex splanchnic artery, aortic, and renal artery reconstruction in 5-year old girl. 1, CA stenosis; 2, SMA
stenosis; 3, suprarenal midabdominal aortic coarctation; 4, right renal artery ostial stenosis; 5, left segmental renal artery
stenosis; 6, CA implanted onto aorto-SMA bypass (with autogenous internal iliac artery graft); 7, reconstructed SMA;
8, polytetrafluoroethylene thoracoabdominal aortic bypass; 9, right renal artery implantation onto aorta; 10, left
segmental renal artery implantation onto adjacent segmental renal artery.
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necessary, the procedure should be performed before the
splanchnic or renal arterial reconstructions. This will lessen
operative ischemia of the intestines and kidneys in most
instances by improving distal collateral flow as the splanch-
nic or renal arteries are reconstructed, one at a time.
Aortic implantation of the CA or SMA after spatulation
of the transected vessel beyond its stenotic origin is pres-
ently favored over a bypass. However, internal iliac artery
grafts may be needed to treat lengthy CA or SMA stenoses.
Anastomoses are fashioned with interrupted sutures in
young children or when reconstructing small arteries 2 to 3
mm in diameter. These interrupted sutures are tied and cut
individually after they are placed, rather than being placed
first about the anastomosis, with the artery or graft being
parachuted down, followed by tying of the sutures. In older
adolescents, a continuous suture may be used to complete
anastomoses of larger splanchnic arteries.
Splanchnic arterial occlusive disease when encountered
in childhood has an uncertain natural history. Long-term
follow-up examination of these children with periodic arte-
riographic studies in those operated on seems appropriate,
and regular clinical assessment of those without surgical
therapy is recommended. In this regard, given the common
occurrences of CA and SMA stenoses and the importance
of their IMA as a source of collateral circulation, patients
without operation should be aware of their splanchnic
arterial anatomy and be able to pass this information on to
anyone undertaking a later abdominal operation. In these
patients, inadvertently interrupting the collateral circula-
tion might cause catastrophic intestinal ischemia.
The true frequency in the general population of devel-
opmental splanchnic artery lesions is unknown, and the
relatively large number of patients treated at the University
of Michigan should be recognized as a reflection of an
unusual referral practice. The authors have treated four
adults, ranging in age from 31 to 49 years, with CA or SMA
narrowings and aortic or renal artery disease that clearly
existed in childhood but was not recognized until many
years later. These individuals, including two with common
celiac-mesenteric trunks, needed extensive aortic and
splanchnic arterial reconstructions. On the basis of our
experience with renal artery lesions in the pediatric popu-
lation, percutaneous transluminal balloon angioplasty with
or without stenting for these developmental ostial lesions is
not appropriate and is ill-advised. The operative therapy of
this disease in childhood should be undertaken with a
thorough knowledge of the anatomic pathology and only
after careful planning by experienced vascular surgeons.
REFERENCES
1. Stanley JC, Graham LM, Whitehouse WM Jr, Zelenock GB, Erlandson
EE, Cronenwett JL, et al. Developmental occlusive disease of the
abdominal aorta and the splanchnic and renal arteries. Am J Surg
1981;142:190-6.
2. Stanley JC, Zelenock GB, Messina LM, Wakefield TW. Pediatric reno-
vascular hypertension: a thirty-year experience of operative treatment. J
Vasc Surg 1995;21:212-27.
3. Stanley JC, Ernst CB, Fry WJ. Fate of 100 aortorenal vein grafts:
characteristics of late graft expansion, aneurysmal dilation, and stenosis.
Surgery 1973;74:931-44.
4. Graham LM, Zelenock GB, Erlandson EE, Coran AG, Lindenauer SM,
Stanley JC. Abdominal aortic coarctation and segmental hypoplasia.
Surgery 1979;86:519-29.
5. Easterly JR, Oppenheimer EM. Vascular lesions in infants with congen-
ital rubella. Circulation 1967;36:544-54.
6. Plotkin SA, Boue A, Boue JG. The in vitro growth of rubella virus in
human embryo cells. Am J Epidemiol 1965;81:71-85.
7. Singer DB, Rudolph AJ, Rosenberg HS, Rawls WE, Boniuk M.
Pathology of the congenital rubella syndrome. J Pediatr 1967;71:
665-75.
8. Greene JF, Fitzwater JE, Burgess J. Arterial lesions associated with
neurofibromatosis. Am J Clin Pathol 1974;62:481-7.
9. Huang TT, Walma FJ, Tyson KR. Coarctation of the abdominal aorta.
Am J Surg 1970;120:598-601.
10. Meacham PW, Dean RH. Chronic mesenteric ischemia in childhood. J
Vasc Surg 1985;2:878-85.
11. Messina LM, Goldstone J, Farrell LD, Reilly LM, Ehrenfeld WK,
Stoney RJ. Middle aortic syndrome: effectiveness and durability of
complex arterial revascularization techniques. Ann Surg 1986;204:
331-9.
12. Doberneck RC, Varco RL. Congenital coarctation of the abdominal
aorta. Lancet 1968;88:143-50.
13. Pierce WS, Vincent WR, Fitzgerald E, Miller FJ. Coarctation of the
abdominal aorta with multiple aneurysms. Ann Thorac Surg 1975;20:
687-93.
14. Pokrovsky AV, Brugin BI, Rabotnikov VS, Tsireshkin DM. Surgical
treatment of angina abdominalis. Vestnik Khirugii Imeni-i-Greko 1970;
104:54-61.
Submitted Sep 27, 2001; accepted Dec 18, 2001.
DISCUSSION
Dr. Gerald B. Zelenock (Royal Oak, Mich). What about the
patients with the isolated mesenteric artery stenosis? Do you think
that is the same overfusion pathophysiology as you see in your renal
patients and in the patients with the multiple lesions?
Dr Gilbert R. Upchurch, Jr. In this particular series, there
were no pediatric patients with isolated celiac or superior mesen-
teric artery stenoses. The splanchnic arterial disease appeared to be
a part of a developmental abnormality that occurs with an abnor-
mal fusion of the two dorsal fetal aortas, causing narrowings of
both renal and splanchnic arteries at their aortic origins.
Dr Kenneth Cherry, Jr (Rochester, Minn). Have any of the
patients that you operated upon needed reoperation to maintain
patency?
Dr Upchurch. Two patients required secondary procedures.
Both patients presented with symptoms, and both underwent
reimplantation of the superior mesenteric artery into the more
caudal aorta.
Dr Walter Whitehouse (Ann Arbor, Mich). As I understand
it, a little more than half were treated surgically and half were not.
What criteria were used to determine which patients were operated
upon and which were not?
Dr Upchurch. In many regards, this was an anecdotal series.
Strict criteria by which to undertake splanchnic arterial reconstruc-
tions are not well defined. Patients who are symptomatic should be
operated upon, as was the case with two of this series’ children.
Most patients should undergo splanchnic arterial reconstruction if
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they are undergoing concomitant aortoplasties. In this setting, it is
best to treat asymptomatic critical stenoses of the celiac and supe-
rior mesenteric arteries when operating in juxtaposition to these
vessels. If that is not done and the lesions become symptomatic at
a later time, the hazards of reoperation would be potentially
formidable. In the case of a thoracoabdominal bypass at a distance
from the celiac and superior mesenteric arteries, in contrast to a
central abdominal aortoplasty, the splanchnic vessels may be left
untreated, and if their stenoses become critically relevant later, they
may be treated without the risks attending a reoperation.
Dr Max Hutton (Pepper Pike, Ohio). When you do the
thoracoabdominal bypass, what happens with your graft? We have
a patient who had an infected aortic aneurysm at that level that we
bypassed in a neonate, and we have had to size the graft up as the
child grows. As these children grow, what happens with your graft?
What have you observed?
Dr Upchurch. We obviously refrain from operating on
these patients as long as we can. If they present with symptoms
from the renovascular hypertension, we will try to place a graft
that will accommodate their growth, so we tend to oversize our
thoracoabdominal bypasses. We have yet to replace a bypass that
proved to be too small as the child grew into adolescence and
adulthood.
JOURNAL OF VASCULAR SURGERY
Volume 35, Number 5 Upchurch et al 867
